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 Abstract: Bioplastics constitute a great opportunity for agriculture, industry and environment. On the one 
hand, the basic raw material used to fabricate bioplastics is made from renewable agricultural materials, on the 
other hand, bioplastics have a wide application as packaging and protections in the food and non-food industry as 
catering products as protection films and foils and as compostable items in agriculture. Also very important is 
that after achieving the purpose for which they are produced,  bioplastics become waste and their cycle is closed 
as they can be used as compost for agriculture. 
 
INTRODUCTION 
 
During the last half of the century, the products made from plastic materials have 
become components of everyday life, having both advantages and disadvantages, mainly 
because of the negative impact upon the environment and the high oil consumption, a deficit 
and expensive source needed for their production. The weight of synthetic plastic materials in 
the overall volume of waste has increased considerably and continues to increase. These 
products need about 20 years to degrade, be they plastic glasses of automated drink machines, 
about 100 years in the case of PET bottles and about 500 years for polystyrene foam products. 
Though their recycling is aimed at, the high cost of recycling and the limited market for the 
products obtained by recycling, make that about 75% of the plastic packaging are deposited 
and disposed on specially arranged places or in a chaos, like with us, on farming lands around 
cities.   
The viable solution for environment pollution issues lies in bioplastics, that are 
biodegradable materials made from renewable raw materials, of the type biodegradable 
polymers, with their origin in agricultural sources.  
Annually, by photosynthesis, there are produced in the world,  60 billion tons of 
organic materials that are then collected and processed with a view to be used in other fields, 
or are decomposed in their basic elements: CO2, H2O and biomass, within a worldwide cycle 
that does not create environmental problems or have high costs.  
Fig. 1 shows the cycle of the production and use of bioplastics.  
Bioplastics began to be recognised as a positive and important invention of the 
chemical and plastics industry  and started providing various and numerous opportunities. The 
new category of bioplastics present a real interest for all the sectors of the social life and 
industry. 
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Fig. 1 The ideal lifecycle loop for the plastics of renewable sources 
 
 
TYPES OF PLASTIC MATERIALS FROM RENEWABLE SOURCES  
 
Bioplastics do not form only one class of polymers, but rather a family of products 
with neighbouring properties. A generally recognised definition does not, however, exist for 
this notion.  The European Commission of Bioplastics and other association as well define 
bioplastic materials in two different ways: 
-  plastic materials based on renewable materials; 
- biodegradable polymers that possess the scientific criteria and recognised norms for 
biodegrability and compostability typical of plastic materials and products of plastics. In 
Europe, these norms can be found in EN 13432. 
In both classes, a large content of renewable materials is used in the production of  
polymers. Products in the first group not necessarily have biodegradability and compostability 
as properties; the products in the second group  not necessarily are based on renewable 
materials, according to the European standard EN 13432. In addition, a certain group of 
hydrocarbide  polymers are classified as biodegradable and compostable. They extend the area 
of application and are often responsible for setting prerequisites  to implement renewable 
sources in the production of plastic materials. 
It is said that diversity is the most evident feature of plastic materials and that diversity 
is the reason of their successful applications. This statement is also valid for bioplastics.  
The intensive development of the new biodegradable plastic materials with ever 
improved properties led to the introduction on the market of numerous new products.  At least 
30 products made form biodegradable materials are already on the market or are in an 
advanced degree of implementation at industrial scale. More groups of biodegradable 
materials made from renewable sources can be distinguished, such as:  
a) Non-modified natural polymers, including: 
- materials of pure starch 
The starch can be thermoset by adding certain amounts of water and plasticisers. Foils 
and mainly foams (porous bioplastic materials), replacing expanded polystirene are produced. 
- bacterial poly (hydroxialcan)   
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These are copolyesthers of the hydroxibutiric acid and hydroxivaleric acid. The main 
problem of the bacterial polyesthers is related to their high price.They are used to manufacture 
foils, insulate paper and for moulding purposes.   
- materials from collagen 
These materials are based on protein produced from collagen.  
b) Modified natural polymers, made of cellulosis and starch.   
Starch and cellulosis are modified to improve processing and application properties, 
by esterifying the hydroxil groups in the sugar residues. The increase of the degree of 
esterification improves the properties of the polymers, but reduces their biodegradability. The 
polysaccharide esthers on the market should combine the two contradicting properties in the 
best manner. Such materials often contain quite a large amount of plasticisers. 
c) Synthetic Polymers from natural monomers, such as the polylactic acid.  
The polymers chemical synthesis from monomers made from renewable sources mixes 
together the high potential of the polymer chemistry with natural sources. As new 
polymerisation methods were developed, today the polylactic acid with high molar mass can 
be produced. For the foils and extruded parts, the flexibility can be adjusted with the help of 
various stereoisomers of the lactic acid. Its first application was with the glasses used by the 
Danone company of  Germany.  
d) C-C chain polymers, of the polyvinylalcohols. 
Of the carbon chain polymers, it was demonstrated that the polyvinylalcohol is the 
only directly attacked by enzimatic cells. Today, the  polyvinylalcohol is soluble in water and 
used to produce water-soluble packaging. 
 
ACHIEVEMENTS IN THE RESEARCH AND PRODUCTION OF PLASTIC MATERIALS 
FROM RENEWABLE SORCES   
 
Though the research in the field of bioplastics started some decades ago, the products 
made from these materials can be found on the market only since the last ten years. . 
The main research dealing with the biopolymers  began in ‘80s. The most funds were 
allotted in USA and Japan. The Australian government also encouraged the research in this 
domain providing one million dollars to a team of researchers to develop plastic materials 
based on starch.  
In Germany, research projects dealing with the production of biopolymers from 
renewable sources in 25 universities, in 21 institutes outside universities and in 16 companies 
are going on. The main universities working in those projects are those from Berlin, 
Braunschweig, Hanover, Duisburg and Göttingen. The stress is put on the synthesis of new 
bioplastic materials and on their application.  
The database of the Chemical Abstract Journal highlights that in only four years, 694 
field-based patents were recorded at the level of the world and  this is another proof of the 
research carried out in the domain of bioplastics.   
Important investments were also made to industrially assimilate the bioplastics made 
from renewable materials. În Germany, such investments are the 10 million EURO in Bioopol 
and 18 million EURO in Cellulosechemie Bomlitz, companies producing intermediate raw 
materials  and in Bayer AG , a company utilising the raw materials. 
In 1998 the prognosis for the production of this material in Europe was of about 10 
000 tons, amounting to 38 000 EURO, with a growth rate of 15-30% per year, with the 
objective of reaching 25 000 tons in 2004. This prognosis was overcome, the development has 
more speed and at the end of the year 2003, a production of 30 000 tons was obtained.  
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At the end of the year 2003, after the Cargill Dow (USA) and Rodenburg Biopolymers 
(Holland) plants came into operation,  the world production of bioplastics was 250 000 tons, 
while today it got to about 300 000 tons. 
The studies carried out in this domain indicate that, if the extension of the European 
Union is also taken into account, for the year 2010, the threshold of 3 million tons will be 
exceeded in Europe, so that bioplastics will reach about. 10 % of the world production of 
plastic materials.  
The capacities of bioplastics production is given in Fig. 2. It is evident that there is a 
strong tendency to increase the production of bioplastics, and this goes concommitantly with 
the reduction of the synthetic components included in them. 
In so far the production structure is concerned, the figures are the following:  74,5 % 
bioplastics made from starch and starch mixes; 13 % bioplastics produced by fermenting; 
12,5% bioplastics from hydrocarbides. 
The main bioplastics producers are:  
• for bioplastics form starch, used to make production by extrusion, injection and 
blowing: Rodenburg Biopolymers (Holland), Novamont SPA (Italy), Biotec 
GmbH (Germany); 
• for polyhydroxyalcanes, used to make products by extrusion processes: Kaneka 
(USA); 
• for polylactic acids (PLA) used to make products by injection and blowing: Nature 
Works PLA (USA) 
• for cellulosis (acetate), used to make products by blowing: Innovia Films (U.K.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 World level capacity to produce plastics [4] 
 
At present, the most signification domains of application for the bioplastics, are those 
in the list below. They are arranged in the order of consumption.   
- biodegradable sacks for home waste; 
- foils for packaging food and non-food products;  
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- loose fill materials;  
- food product bags; 
- catering products: glasses, dishes and cutlery; 
- protective films for agriculture;  
- items that can be composted and used in horticulture.  
 
AGRICULTURE POTENTIAL 
 
Bioplastics and agriculture come into close relationship having in view that: 
• renewable resources originating in agriculture play an important role in the 
manufacturing of bioplastics; 
• bioplastics products can be used successfully in various domains belonging 
agriculture; 
• bioplastics can be composted, the compost can be used in agriculture and this 
enables the closing of the natural circuit of the system.  
For the European agriculture, today an important demand lies in developing new 
cultures and implementing alternative solutions to capitalise the non-food products sector. 
Almost  50 million hectares on the territory of Europe are no more necessary for the food 
production. On the other hand, in the European Union there is led a policy to reduce subsidies 
for the food industry, and, consequently many jobs will disappear. The use of renewable 
resources   made from non-food products provides a solution for such a situation. The biomass 
can be used in the  non-food industrial and energy market. 
Agriculture provides an enormous potential: a hectare of farming land can produce 
two tons of bioplastics. Theoretically, this means that the entire European demand of plastic 
materials can find origin in biomass. This represents an attractive market and potential for the 
agricultural  source given by the starch producing plants (maize, potatoes, wheat etc.) and 
sugar (sugar beet) as well as for vegetal oils (rapeseed, sunflower, castor oils) or wooden oils 
(cellulosis). If a ratio of 10 % of plastic materials is allotted to bioplastics, this will mean that 
about 10 million tons of starch or sugar will be consumed, that is 10 % of the farming land 
that can be cultivated with non-food products. In this way, bioplastics can contribute, besides 
the biofuels, to a more stable agricultural market, to providing employment in agriculture and 
to market liberalisation.  
An important role for agriculture is given by the added value brought by bioplastic 
materials (today the cost of a tone bioplastic often exceeds 1200 Euro/ton) as compared to the 
cost of biomass used to produce energy.  
Then, bioplastics can also be used in agriculture for: 
• building biodegradable protection walls, that can be buried in the ground after  
plowghing and consequently, the cost of farming works diminishes; 
• the production of items that can be turned into compost for horticulture and 
vegetables: there are bioplastics that can offer such solutions, for example, for:  
protection for the banana trees to be spared of dust and pollution; articles for soil 
fixing; the preservation of cultures up to the budding moment; fertilization and 
ferromone supports. All these items do not need to be  collected after being used. 
 
CONCLUSIONS 
 
Farmers and primary processing industry for agricultural products worldwide have 
become aware of the opportunity to use the biomass and biodegradable raw material 
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in the production of bioplastics.  
Bioplastics, environment and agriculture are in tight contact. On the one hand, the 
renewable resources in agriculture form the basic raw material for the production of 
bioplastics. On the other hand, the items manufactured from bioplastic materials exhibit a 
wide application for many uses, among which for farming and for the food and non-food 
industry, as packaging materials.   The cycle ends at the fulfilling of the function for which 
they were intended and at the moment they become waste, as compost, as fertilisers and soil 
conditioners. 
Romania’s accession to the European Union requires finding solutions for observing 
the environment protection rules and norms. An increase of the volume of nondegradable 
plastic waste, the large expenses needed to recuperate them and the reduced available lands 
for the plastics disposal lead to the solution of developing bioplastics in our country, too. The 
development of such materials involves the joined efforts of research-development entities 
throughout the country to produce technologies that are adapted to the amount and quality of 
the local raw materials so that, in this field, too, ecological products searched on the internal 
and external market can be made.  
On the other hand, during the negotiations for the accession to EU, for Agriculture, in 
the domain“ products not dedicated to human consumption” for the variety “potato starch”, 
(CE Regulations no.1252/1999 and no.1868/1994), Romania  has required an annual potato 
starch amount of  4 000 tons, and has justified this requirement by the expectation of a higher 
demand of the product following the development and modernisation of the industries that 
make use of the potato starch.  One of the industries that could be included her is that of 
bioplastics.   
In the same document, it is mentioned that, in Romania, there exist capacities to 
process over 20 000 tons of starch /year and that “at present, the starch production originates 
from maize, in amounts ranging in the last two years from 12 000 tons/year – 15 000 tons/year 
in an internal market in evolution and where export potential is evident. In the 2004 – 2006 
interval, following the increase of the potato production, there are evident conditions to 
produce potato starch” [6].  
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